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(54) SEMICONDUCTOR MEMORY 

(5 7) Abstract 

PROBLEM TO BE SOLVED: To suppress reduction of access speed 
for a memory cell at the time of normal access mode when a forced 
access mode for a redundant cell test is added to a data line shift 
circuit, in a semiconductor memory having a data line shift 
redundant circuit system. 

SOLUTION: This device is provided with a data line shift circuit 8 
connecting plural data lines and spare data lines to plural 
input/output data lines, plural input/output number giving circuits 
181, 182 allotting a shift indicating number increasing one by one for 
each start point of data line shift by the data line shift circuit to 
each input/output data line as position information, a selecting 
circuit 10 storing corresponding relation of a defective column 
address and a shift indicating number, and outputting a selecting 
signal corresponding to a shift indicating number when a defective 
column address is inputted, a shift control circuit 9 comparing a 
selecting signal with the shift indicating number and outputting a 
shift control signal to the data line shift circuit depending on the 
compared result, and a number setting selecting circuit 183 using 
selectively plural input/output number giving circuits. 
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(54) Bewofcao *«#sai&3se 

(57) [S«|] 

KB#<7? /^D ir/u~-<73T * -fe &£0>3£'fk;£:#J$!li~5. 

ffifii*«t U-CWD#»t5a*«>AliJ*#*f+4-ig!5l8 
1,182 <fc, ^^ATK^t^h^Sttca 

7 hJg^S-§-^*HCi-5S^ft^-S:ai*i-5SWlH]Kl0 
t, IJRflT^i UlSttti: SrttK t. tfctMS*fc 

S^W^{6ffli-5#^5ES^HJKl83 t*JW»i-5. 
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<$ffi 2 0 0 1 -2 7 3 7 8 7 



T Kl^*£7* = — KLTfifJE^yir/UTU-YrtW;*^ 
T i^f 7 Jxft(omz>-m V^—9 Sfcttfi&ie 

p< * y -t a-t w ^(oisas* 7 A^rost a,-^— * Sr 
fifties * y -t>ur w w^fs* 7 ajjst ^ ±7. zntc&f 

mm7—9m^y mibic±s9*-^»^7 

fifties* 7 or K^tV7 

««:E«U W*7W KU*a«AALfcl*»wfi&lB 

m&mft\3m><bmy3£hzm$im-%-ttti&^7 has* 

#**SrtfctfcU *r©Jfct»S*lwJ: DiKMEt*-***^ 
haggle** LTv^ hSJP«-§-Srta^-rSv'7 hSJPH] 

m<DAmjj'r-9f&(D<&*\^®.w.ffim*:m<9Hv, 
<o¥W#ie«&a, 

[if #9 3 ] fifties 1 (DAtll73#^-^ ; t^!Hl^^c*3^^r 

fiaie«»wAtts*#-§-#4-!Hi!Sw 5 *><ojg 2 (DAai7js 

*H-#tHK8 g Srffi V * X fifFie«SC AffiTj^- * 

7*vHr- KSrttS^ £ fr4*«*-r5»#8 2E*W>¥ 

*^iett3sBo 

[it*«4] fiUESS 1 <DAtu^#*#-^!u'K^*3^t: 



finte^W Affi7J#-§-#4-[HlKW 5 2 Affi73# 

%-H^tsi&(Dtt5-ft®Zm\,^Xlftm%%k<DXttij37 r -9 

0ttrr» m&7~-9B.i'y Ma 

5 ] fi(FlE#-§-K«®^lHlKtt\ fitiElg 1 ©A 

< . fifties 2 «3 AUJA##f+^l3!S©ft#rt*S:»^-t- 
5rt Sr#mi:i-5S!l*^2 75^4<DV^n^l«^ge 

«c<z>¥^#Elt=££«„ 

[st*«6] fifties l<0A!U7J#^-#4-[H]B5r->y T 
ie«cW#-^(*:fBlg^B. 

7 ] fifties 2 ©Affi*#w*BB<ok--5-rt 

Slwjt^UTfiflEJS 1 ^AttSTJS-i-ft^lHlK^^-^ Sr 
«E3Ei"-5* 3 OAH1* ##^4-111 btlfc i t * 

mmt -rats #1 4 7$^ 6 ^-rt^ 1 jskeSc©^ 
fWeigaiB. 

sit t>^m^^ie«v = '-^co#t^x/i.^^rig/j:ie 
mm* 

mmtzMm*<D%zm,7-9 *mk^m%mm®&b\ 

fidSBte^lial gglc J: 9 teig $ ixX # fcS^x — ^ $r -5: roffi 

fiaieteiHiHiK^^sn. fc&7— 9 <o ft® % m&.#) 
fets^EfSo 

5»*g[91B«l©i|i*{WElt*«. 

[ff*«io] fifties-* fiHSEiStt, fifrie^KisiK 

tS:»«4:i-5BS*3ll'l O!E*0>i|mifME* 
[lf*«ll] fiatB^IE!HlKt7*-^«^f!llKtroK 

*S8I1 1 rov W;h.ri> 1 «^IB«ro^ft:fietSSSo 
[00 0 1] 

^t>, m^7-9m<n&m.&&=k7-9mi/y hTZMtsi 



(3) 



#1200 1-2 73 78 7 



M*mfa** } J (DRAM) Kt*\ztfim£tiZ>h<DX*hZ) 0 
10 0 0 2] 

[0 0 0 3] ii»^7LfilHlKt?tt, ^ftTK^Or- 
#£Jfc<fcU — Stftmfc«ife«***fifcU 
[0 0 04] ^ 3pft*9A««**fc#Bbfc» 

[0 0 0 51 J:9*3fcv^*«|-eS**ttfc3FA* 

&mm\*it7*—4?mi'7 b7z*m&&mmztix^z> 

(Mfctf, 6 8 9 9-§^«, #&B^5- 

1 0 1 6 4 8 o 

[0 0 0 6] iJxb07*— h7E*Efc"ett, ^ 
6* 7 Lt-^ ^ til A J h5f - **iU::tt;t 

U7K^7Ki/^l:»LTH ^-^^^Ml^ 1 of 

[0 0 0 7] ETF. fi^ODRAMCT^ y KlKttfeftfc* 

[0 0 0 81-B2 6tt, ^5fe(DDRAM^p«^y KRttbtl 

[0 0 0 9]^&Ih)& (switches) 26te, p^yir^T 
W (memory cell array) 27 £ <7}RB Xm&iti b/«# 
Si^-^cotea^fftoixS^-^ttl/O line 81 
^■y^fr^x-^Affi^ilftl/O line #2 tO««gKS: 
K^SEx.St><&-Cfc!K *7^7 KU-^ft^-CA (Column 
address) {ijSCTT^ 7 >f If (analyzer) 28^5>*1TS 
*t*^^y9-3Rttff* (switch status ) l:ioT!Mf 

[0010] 0 2 7 lx x i26 ^co* 9 £ b 

[OOH]ffl»0B26ii, ^y^«MHt»fcJ:9IB 
»Sft, -r-*Affi*)i&I/0 line #2 irx-^j^I/O li 



ne #1 bo>mmWt*7 r -*B*s7h1?tt£b$k1f$E 
[0012] 

(1) «*I3B26fc*3lt5*»»*5iSU^fl/r. (jftMl 
-t?B*ftfc:8B#) fcAffl^yh (I/O unit) 26a <b 

[0 0 13] (2) h26a 

[0 0 14] (3) *9AT K^^ft^CAfcJCSCT-t^) 
AffiAtt»JS«v/7hff (shift number) T't 

7a- X*-? (fuse) 29*SRttfc*lTV5. 02 

[0 0 15] (4) 7t7-Y 1f28i5*ff S.ixfc5x7 f> 

i/7ha^Uf-^Atli*iI/0 line #2 «Wr- 
^«^I/0 line #1 tr«jgM-?> 0 02 7-ett, AtU^S^ 

[0 0 16] b*>U 0 2 7 (Of— ^mi^y HJE*!§IK 
Vts T^7A7Ki/^i:^lT7-^i^7h^E 

^Sr7zL-Xgj?^29^fattbT*3< fcOifSt, "X — 
*Affi*j»I/0 line #2 ^r — *j»I/0' line #1 <^#$t 

[0 0 17] tZX\ 7 f ^«^7h«»(ntft(DaR 

7 bThM^mm^tix^^o zto-T—tMf?- vk 

•9, 0 2 7 fc^bfcx— ^Slv^ h/L;S[£3^<hlt-<T, 
Ata*^^>> h26a I^^^AffiM^-i: bt\ T Kf 

So 

[0018] ::t% 

(1) Affi^^ h26a It, ^7A7K^XCA^^9 
*flS bT t> BI— (O y y^y^^&miZt* % sfju-^zft 

[0 0 19] (2) AffiA^^y H26a iC^-^5Affi* 

(I/O numbering ) 30^ftJp $3xTV>S 0 - 
<£>»£\ Affi^^.^5/ h26a OHt*ABAtWV x 
40 (H*iE«) SrTflL «L^«Hn (Btfcflfl) £±ffi£ 

[0 0 2 0] (3) jJ7J*T KU^{s^CAt^>f 



(4) 
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Xj^f-. (fusel ) 29<0\ZMzl s A tti v >26a £A 

rL-X^T- (fuse2 ) 3ltftt1m£}nX\,^, 
10 0 2 1 ] El 2 8-ei±, 'yy h^^it^-shift status 
i: Ltv/7 h#-S§-= 1 ^^T^ttTV^ti^ffiS:* 

U K^SfS-§-shift status Sr#Affi2) v b26 
a Ke*5£l**«r«&-*-w 
[0 0 2 2] ft*3, ±!5UfcJ;9^S*7A*Sc^^ 

AI4, ^Bi¥ 11-2401 68 r±NgfrE®=g 

[0 0 2 3] 

%.W<r>=f— h7u*IUKtr : ti-5DRAM^*3V>T, 
ft*i> *&**y ir;i'&*:^5fc*i;i*^ft*£fri^ 

y -fe/i — • F&* il&r^-fe;* 

[0 0 2 4] Z.<D£ pft&f&JT^i:;*.^— FSrftiD-TS 

KroMMtUT, 0 2 9fcit) ! i3OH*tilsl* s % 
[0 0 2 5] [SI 2 9<D[H]!gli N I2 8©a61©f-^ 

i&->-7 hftft[iD&&*1-3DRAMl::*5^T> v 1 * h^e- F 

(test mode) WB^fdti, * y AT KU^CAiC iotft 

/!»S4JiL±(DAm^3-=-> h26a liffft b^^<75T% 

[0 0 2 6] te*. 12 3 O^ElKli, El 2 8 <0%C&W<r> 
T — f&isy h%S0SS£^5DRAMU::fci^-C, v"^ h 

^v^-tttttt-^trHRffU ^roftbt)l:->7f#^= 

-lC0->7 ^^flgft-^-shiftstatusSrAtU^^--?' h26a 

*j vi-ymfe^. ^T<DAta^#-§-i-fc-v^T. Ata^ 

#■!§• >= *W y^#»*»J*StUfc*l», o*9, JRIfft 

*#»*attlwff.fe*Lfc:|KtB (a*«-f*-^A^M» Kft 
ft<ft5. 

[0 0 2 7] -hELfcfc-'l^-l' y9-«lBflr*Sr 



[0 0 2 8 ] h^-FOBflc, >-7 h#f=4$fc 
\±is7 h#-§-=- 1 <D->7 h:ftf®ff -g-shift statusfcA 
tii?)3-~-y h26a —tU^-T^ TtfetCttU ifi^T^-fe^^r 

- f t mm r 9 ± * * - k <d if fe c, r-fo 5 srwjt-r 5 

a&yfmm (logic ) *r^>f 

[0 0 2 9] Ud^L, ->^^fli{B-§-Switch status 

fg-^-Switch status &mi£T F^P 1 5SS!lT ^ 

•fe^^E— FB#l;i*3V>TSft 5 (pass) SriiSr. 

[0 0 3 0] *«Wtt±EO|B«*Sr»«ti-'<'< * Six 
ZZ>&.&M<D7 ! ~*%k*yy H7C*[lIK'S:*JfflLoo, Jt 
^^e— F) Sr#iDi-5*&^, a*-T^1r^-*— Kl»»= 

[0 0 3 1 ] **W<OteWS«Jl±,- Etti-^tv' 

* ro*#8l*.*S3F?riB>S:E«* : 7-K>E«9 f -f SribtSMU 
»I=<E261-5BR, iito^y f -^^S<OSiJ<Ox-^^«J9 
gfc*. 5 r fc *st>T'« 1= ft 5 ^^frEtSSB Sr««ti" 5it 

[0 0 3 2] 

[SMSr«?fti-Sfc*w#S] *«nojB 1 0¥ifffMB 

^ri--5^*W7CS*7 A-fe/UTW 7 KW5:7 3 
- F b-CWE* * y "fe^T WrtO^t!) -fc A-SrSiR-T 

g# 5 A-fe/UT u-f bro^ffi tf-^s fcliMETC 
7f-^Si, IflE^ ^ !) t ;i-7 W ro^fi * 7 A i5r 

^^^r 1 ofo->7 h ^<D->7 h ^-tirfcx-^a 
fci^tuE^^Tr-^i^Sr^wAai^T-^i^w^ 
^(D^AI±l7t)7 f -^i^lc»JS:LT^$-&S7 ? -^^-> 
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[0 0 3 3] *38BB©»2«)iii*<«a«»e*tt, ffiiSi" 
«7*-*<&»#*:fca s *^fBfclEtt*?-fc. WE1B**. 

jriueassjxr^fceaif— ^sr-tromro^*— * tit 

[0 0 3 4] 

[0 0 3 5] *1\ *^Sr®»i--5fc"*»c, HfJlBbfc 
«36t-flS5lWP ll-24 0 1 6 8tffl r^SKttBlfc 

[0 0 3 6] HI 14, *7A7C«!Hl?St LT5S:fiSrof 

— ti&'s? YK&w&imn bftizmtM*>zf u y?mm 

[0 0 3 7] HI 2 (4, Ell tro^^iityvrn' 1 

^^-^Socoy— KiSfcWL 1 h^B L (i£8Btl4**£ 
*-*-) W=&£^£B K. ^ 5 y 9 W* * y t/VM C *:£ 

try hit^Tyrs/Aisfgis^tv^. 

[0 0 3 8] T K W*f§-§-(4T K y 7 7 3 9 

jn,5„ ;cD^f3- ^4 14 ^^ey-fe^ru^r lroy 

6Sr51^IEfbL, iivJ^f— h 6 f4> •=& y -fe/i'T W 1 
CDf 7 higBL^Ltf-^SDQ (*0iJX-t4DQO ~ 
DQ127 ) KfflttZ. 
[0.0 3 9] ±IEx-^i^DQI4, *0ilT-l4. E)2^l-^ 
Ufciptw, ^t!)t/V7W 1 Sr^Si 9(C/^y 

(± s f-^itV^7y7 , 6 S:^Lt7-^lRD (* 
MT-14RD0 -RD127 ) K&g&StVCV^. 7 

»4£7-*igmDi&*TLT§£iA;W8tf>7-*i& m 



[0040] ffjfa^ * y t/vr w i ten, *&#:i£<D 

CJCft*9At^7Wl a, 1 b^StttbHTV^S. 
rixb^7Cfi*7 AirvUT W 1 a , 1 biDf^M 
(4, #7 A^- h 2:fc4tJ ? *^T7-*i^SDQ(h SDQl£ 
«MlC^L-T-7^7 P U^iMH]Sg7(C^$ttTV^c ± 
fS7-<T7 — *$iSDQCK SDQl<7)j£tf>|::|±7^— 9Wz^^ 

[ 0 0 4 1 ] *0iJtr(4 N /*!l-fe/U7M lA^-Wf- 
*gE^HJU»#U:J4, 1 2 8fi©t*-7 Hlf-^^*7A 
h 2H.i9»WSaxfcl 2 8*©f- *i&*DQ0 ~DQ 
127lCpimrKj||$ix5o ^^!)t^7W l^<73x — 
*S#ii2Ml#lCt4, 1 2 8;fccD7 — ^IjiDQO ~DQ127 CD 
f—91t-% 7J»y— h2\z£ VmffL&tltz 1 2 8*cDt* 

[0 0 4 2] 3f:ft*7A'Sr*»"i-i»&l4, 
^yu^iMHl^7(r4i9, X — *$DQ0 -DQ127 tA. 
mtlyr-fm/O 0 -I/O 127 £<D«ijg&§#,$:#|i9&;L 

7Jb7iB#, •^yu^7*u^1Ml|g&7l4, TS*7A0^5- 
h*7*— **UaA£ix5'<#? f — *»DQi SrEigUTl 

i4sdqi £ a tf je* * 7 f - * imb «r AtHTi x*- * mm \zm 

[0 0 4 3] WfJiE-^^f 1 7'u^iMll«S7 f4,.x— 
7MH8S8i:, z\<of— 9tik*s7 MaK8ro->7 hfifp 
Sr*y»i-5->7 HMHPHIIS9 i*»e>«rt;**vr*9, ^ 
KmiS 1 0 K 4 9 v-7 h»fls*s#J»i*ii,S. 

[0044] ifS^ElK 1 0 14. 451-, ^ 

%1j=7 J*<OT Yu* t Z\ix\ZlQft-\sX%]&T— 9Ws-7 

MHlKStdiSx— 9Ws7 hcDfi^.Sldl-o-foiii 

[0 0 4 5] tfnEi"7 HM»H]!&9Ht» #f-^»S© 

h»aMS*«HSSI&) IJRIslBl 07)^UJ7JS 

«Eft*^J;9«trlBx*-^lfc->7 h[Hl?S7lc»UTi>'7 h 
(2?5VM4EJTF) 0^te->7h^5fc 

[0 0 4 6] IfllEf*— ^H-y^ KSK8I4, **>J±A' 
4t)-^ffifl{'SS^tL7c7 5 -^^Srlo-fovx7 K 

t suis ^ ^ r t* - * & * $ »t> x x- ^ a ai7j mzmsi. $ 
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[0047] ::t% •*^7\s?^m%t7\z&v}z>7 s 
[0 0 4 8] sse^t^TK vastus** 

IT #j XL fi 4 0<Z)X7 9 ^ColO— Col3(D 4 *CO tf y V%k 

UTV^o .iP^, 7*— *<ftDQl "Ctt, #9AColltf^ 
ft, 7^— ^^DQ2 Til, #7 ACol2<bCol3#^ft N x~ 
^^DQ5 "Ctt^ #y ACol0as^fi-efc5WS:*LT^ 

So 

[0 0 4 9] r.ixbo^ft*9A35ST^-fe^Sixfc«Ptc 

[0 0 5 0] IP^, E|3^bfc0ijT?H, T^-^^DQO 
>:7 h lfcittit £-c r i j ^i^Stb^ 

So SCOT*— >jRDQ2 ^tt*9ACol2tCol3^fidSfc 
ftO^"-*!*^ <h^-*i&*DQ4 tftTft#4V^ 

[0 0 5 1 ] ^j-ett, >7 h*S^#-s§-te. 3 Ify h\Z 
i9 0-7(O8I9©if T*$h5o :^)$/7hj|/T 

fc, '>7 hj|/7t^ r 1 j gjuhte, is? hZffo^t 

[0 0 5 2] fllKLli, *5A7K^t LT "Coll" 

r 1 j T*fc«9, r 1 j EJUbfDv'^ h 

Cgg^5^Affi*7-^lI/0 1 tt, JiISt 5 -^ 
SlDQl S:*tTK<o^-*»DQ2 ix< EJTF, Ml 

& 1 ofoAtli*7-^ii:7-^^IWJ >7 
hSft, MOAffi?37-^Sl/0 127 fi^^T^-* 

[0 0 5 3] *7A7K^i: IT "Col2" SfcH "Co 
13" tfAALfcWfcB:, iEiB»:, 7*-^^DQ2 

h<7>*t«i££?K ^7^7 Kl/7tU "Col 



0" iSAALfcWMCtt:* r'-^jfeDQS EJl*a5S/7KD» 

[0 0 5 4] fiU rr*TORH|4, -*fR!Ox-^ 

fDWWl ^P5fflJ^JCft*9AiryuT Wla, lb 
5:12® U in(:^tT^^7f-^» (SDQK SRD 
1) , (SDQO, srdo) fce«Lfc»'&l;:Mt* ^—zmis 
7 hcD^^i^M^f^^i-So fflxitf, f*— *i»ia#l<z> + 

MC1±!9, ^77-^1 (SDQK SRD1) $:/BV\ ifljj 
<D^&\Ztt\^T&T — *&<OtEjjfa^-7 , 
Tx — **| (SDQO, SRDO) SrfflV v§ J; 7 twi"5o 

[0 0 5 5 ] ±^bfc±7t-, #7-^il:oV^v^7 

^LfcAffl*^— (I/O No.=0 —127 ) ^Vv< 
m%r(DU7 J^tm^cDis? h*«#*fc#-o#>«:ftJfe-t- 

[0 0 5 6] *«t?tt % SfrSB»-i coW«SrB 1 
fyi/^t0K7rt(7)^7 hSiJ«[UK9 rtlCy^-Xtff 

[0 0 5 7] H4tt, Hl-«t»O»RHIKl0(D*rt:-S:*U 
TV^o w0>0J"Ctt, 8<@ (3f^h) ^7A7Kl/ 
*CA<0 : 2>i^8 iiO (3 tfy h) (7»;7 h}f 7r:#-5§-£fiJ 
9tt*tTV^ 0 H 5 5- #7^ 

3(D7a- XFOO —F07, F10 —F17 , F20 — F27 
tfSJSy*e>*LTV*5o ItlP)(7)7a^X|j:, U — if^cfcS 

^T^^^M) , MEEmw (*fctt«aEPPJlri) 

5:^9 94 7 (IW^7^/I) O^fjxtt) 
iv^s, Iff* t< tttftttyo ^7 5 y/It t^o 
[0 0 5 8] Is? b^^(D3 H^tt, r 
ixfe 7ifO(7)7a- X^07a- X(hI^410 , 411 

, 412 l*^D«j££#U ^rtb^n^^-XT*-^^ 
T^/^-TSfc^CO, NMOS h7^^^^QN3 , QN4 ^PMOS 
h7^v ? ^^QP2 , QP3 \ZX *)M&tStltz.7 >y^\E}&40 

^w-rso 

[0 0 5 9] *7 — XFOO — F07 , F10 — F17 , F20 ~ 
F27 \± s B3Sr#ItTKSUc±9l:, ^FSM7^ 

X — ^ 2J^d ^7 ^ ^^^tvSo ^7 7^Elgg40<7)/ — 
KNlli, NMOS h7 V^^^QNl ^U#7a-X«^ 

iwS^^n, ^7t, pmos y*7>vx9m &jti,xnm 

Vcc lrS^$i^TV^So /— KNltNMOS Kt^v^^QN 

NMOS V7>i/7-9 QN2 ^ffA^tlTV^ e 
[00 6 0] ^d^7; >V^Mzy (Dy 
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FSETICJ: «9$iJfflJ$K5o SP*>> lISAtx ST, FCLR 
n="L~ fc&!9, NM0Shy^v ? ^^QN2 ^t7t7yf@ 

^tt;- KNl=TTfcXy-fcy b^tbSo ^rbT, FCLR 
n="H" FSET^H'tfcS £ t\z£ *) , 7 ^. — X<£>§J»r, ^ 

[0 0 6 1 ] . rOaBftS&lOlcrau *7A7K^CA< 

y^^-^lHJ:!)^- KtixT, ^4§m^YFt<0: 
7>, YFc<0:7>£:ft5 o #7a- X0S&41O 411 , 412 
<D=7 y^m*&40<O^7fi(D/ — KN2^tt, -r KSft" 
/L^SMif ^-^-YFt<0:7>, YFe<0:7>fc £ 9ftflW£ix5* o 
S/^ h • >v*-*42j^Ktt?>]ixTl^ 0 ^ft^i 
^7^7K^A^^JSLT S £7:*— XI3B410 , 
411 , 412 #M#o7 fiT 0(7} -7 ^. — X-r — ^ F0<0 : 7> , 
Fl<0:7> , F2<0:7> <F>t£frfrh 3 tfy h <9 ffi JJx, 
*43£r^UT3 >fv h©7a-Xr- * (IP 
IRfltf) ZOn , Zln . Z2n 3Wtti*§iV5. - <DiI 
JR{f-S§-Z0n , Zln , Z2n tt, lE^ft* 9 iv<DH*tt, ;4— 
//r (="[T) -efc0, ^ft*7A7.KV^^Uc 
■WfcH:, H3tttWltt5Wft*7A7 K^HS 

[0 0 6 2] E]6ii s H5<75»RIllBSl0^e>*7Ar K 

fcis CT ma § it* 3 tr * h <nm$im%'frW& £ ii 

i:, I^»^[H]^6l(7)7rL-Xf-^i:, »K@Kloa> 

-^-SLn , SRn £.ffi;fcTS¥lJ£lH]S&62i: Sr*1-^ 0 v^7F 
f&J^Pfg-^SLn , SRn li-tft-eftfe^ K fcis7 h £}f 

[0 0 6 3] E7ti, H6*0V>:7 h}g^#-S§-{£^lH]2g 
610flfj&£^i- e h»*##»«HSBS6lB\ # 

Afti^T r -^^^SiJ , 9^Tbtbfc3 try hJt^ 
#^Xp ?7 * — XF0~F23:«Fo:7a 

— X02&61O -612 l^ct 9«fi£Six5o wtLb^^^- 
Xt> U-if Xa ^ u^7;^ 
^fiov^-fJx-et fftt<lilWD^7^ 

y/ltt^)o #7^-X(Hl^610 —612 Xo^7 
^ VX$ilfc7rL— XF0— F20-f r — *FD0n~FD2n 
T5fc#<7)7^®&60£^ib, ©JWff-g-FCLn, F SET Id 

Bl0lw*5W5 7a.— XHJB410 —412 t^T-fo 1 ?, §¥ 



[0 0 6 4] ffilEWJeiS^tt. is7 HS*#-§H!W[s] 
Sg61<D3 tf y h(D7a-Xf — ^FD0n^FD2n (BP^ 

7m*t« t. »REiKio^e>aibH5a»«-s-zo 

n -Z2n ff^7A7 K W^*SA*U"fcWtett, 
tt, SLn="L~ ) Srm^-T^, -l^f=-K@Kt$) 

-So 

[0 0 6 5 ] /F6^7A7 K^W?7^7 
*SA*LfcB#«U SLn=SRn="H" -C*>5." IP*>> B3 0fl 
T*m^lI1> #9 ACollcox— * SrSS^ttii-T Ku^^A 
* LfcB#fc, 2 * g Afflux*-* j»I/01— 1/0127 

SBRSttS i5^, 2#@J^^(7)Affi^7 =r -^«I/0l- 
1/0127^0 V^TSLn=''L' r *SU**n5. 
[0 0 6 6 ] Bl8tt, H6*©*JfeB»62©Afltf&tttt 
r-Ctt, £^7h^Jit^^7hffl»f 
-^SLn «rttJAi-««»«ra%Lfc*«, 6 f /7 HrMt5 

So 

[0 0 6 7] r <D#\mial&G2}^ is? Mt^#^^lHl 
K61 (D %r~7 zr — Xt — ^ FDO —FD2ir»JSi-5tB«7 f — 
^fg* (FDOtn , FDOcn ) - (FD2tn , FD2cn ) t. S 
S^lHlKlO^b^S^m-^ZOn -Z2n Sr#»JStTy hfitC 

So HP^ S 31^m-^Z0n -Z2n 7x^Xr — ^FDO 
n — FD2nt^— Sc-T^y 5 — ^*T\ SLn=*r Tfe 9 , 

[0 0 6 8] 9t-v^7 hMfflgIB 9 

h#J»«-§-S-SLn , SRn ± 9 $0» S tl 
^7^88 11 T ^ -^^{±iL^oV^TiL H9 

x — 3^^twOV>T{iEl l o ^^1- i 9 

[0 0 6 9] iEB*llil/lrov'7 -8 R^OV^T 

t^P^-r^«, ^T^-^^RDi StC, -t-^K (NAND) 

hG21 -G24 Sr±#tt5«y h^— MhJ^91^|£ 
$I^TV^S 0 7^-^^RDi W7^t»JEt5^7bSJ 
^{f-^SLn , SRn ^^^K^-hG21 ^ A 9 . ^-^^ 
RDi <D7'—#&m^\Z.m&^%^—*1&W)i-\ , RDM 
ffl^7 h^— MHlK^^>'Ky-hG23 , G22 t 
ASo 

[0 0 7 0] «?iJ^«x-^^RDi KfBUTRMtS. 
>7 h^m^SLn^H" . SRn=*H* CO^I^ d <D 
x-^^RDi <Dy*—$ Yff— hG21 ?rl^ ^ b 

ld^>'K^-hG24 SriloT. »ltT5 Affi^x-^iS 
I/0itCfe9ttS^n^o ^n^»UT, _hi£^-*j&RDi 



(8) 



«fBB'2 001-273 7 87 



yKy- HG22 " *5gttfcft5. rtt^«tO, 

i -LO-r— ^KftoT— oi/7 h ltB07- ^MRDi- 

— hG24 SriioT, Afflux — **I/OilCffii 9 ffl £ tl 

[0 0 7 1 ] SRn="L" lw<t^^v^7 h COftJffl) fc H«T?*> 

[0 0 7 2] ^-^*£iA^fflG9i/:7 MllK8W^oV>T 

(*trffi^± 5K:Hl-eH:**SJx-C^5) tei-, tyK 

>G31 — G34 fc^fft-t-S.^-^y MnlE&lOl 

S^ii^-r — ^fc*tJCSi"5^7 MM««»SLn , SRn ^ 

\z.W\X^=±~v hy-MnlSSlOl rtO-J-^K^— hG32 
— , G33 HfcA^o. Itlb^t^ K^- KG32 , G33[4 

V?- KG34 -llA^o 

[oo7 3] mK&Amt>T-*mi/oiKm.n-t%t, 

is 7 hftJ^ff-^SLn^H" , SRn="H" (Dfc^ ^OAtiS 
^Ifcl/Oi^— ^ft-J-^K^— hG31 Srii9 x £ 
b^-t-^Ky— hG34--SrSoT, ^i-^y 5 — 9 SjSWDi 

rhe»s*l5. rm^ti:, iiBAffi^-r-^^i/o 

■*->rK^— hG3l l±*Stti:4 9, ttoTfyK^h 
G32 ^StttwTfcSo m^ct«9, Afch^-r — ^*ll/0i<7) 
f-*as^K^~hG32 SriiD, »«i-5«yhy 
— h\£}&(D-r^yy— hG34 ^loT, Bl^-r — ^i&WD 

i-i rceassns. ep*>, x-^wdi srinagb-c, - 

o>>7 hbfcRox— *iftWDi-l Kf — *i5i££jh,5o 
[0 0 7 4] SRn="L" fc ± 5;&^7 h<DfM» t I^Xfe 

[0 0 7 5] fc*3, ±3CLfcjEtt<D«tti2:*3V^Ttt, # 
•X-^AtB^^fetC8iil9 (3tTyh) Ov'y'h^* 

7^— XfiAtfti-M'T? hBS«S:^Si:i-5<0^, # 
£14^ y 7^t^r>f^tV\ Hi 114. H6<DiX:7 
H6 lw#j££i£T^b-C^£ 0 Z<Dis7 bfflffl\£}&X~ 

«bTV*5 c 

[0 0.7 6] 7rL-X^610 (D7a-Xf-^H fiJR 

SA^o^^kibmwfev^ai&w^Sc^ai^tvTv'^ 



[0 0 7 7] #>:7 h 1^**611 f4, Hi 2lr^-r± 

5 fc, 3 tT y hi"o<073. — X-r — *FIN0~FIN2tr-tjx 
?n»lSLTEf SHT, *B*t*ny*FCLKt , FCLKc 
\Zi:*>&K\ZLgm£tlZ> h7^7Ty- MG1 , TG2 

w it b O F7^7r y — h TGI , TG2 SrteiHSn 
fc-r-^Sr«j#i-5 7^^lHlKLAl , LA2 i 

[00 7 8] rco±5*->7 h#j«J[iiB^j:-5i:, At 

5 — X|H*fc J: jx y T^-*vUx w Sr/h$ 

[0 0 7 9] SbH, iiabfc^^KMWHIK-ett, 3 
tfy h<7^>:7 hJS^»*lc»^bT#T-*Aa'»«l« 
i^^^ hu^^^6ii &3 try h-fo^ttfc^, 013 

1 tTy h^i/^ hUi>^*611 tiP»«132 fc±-9#jft 

[0 0 8 0] *iD**132 tt, 3lfyh©^7h»*# 
§(1:4^7^- Xy*~- $ FDO — FD2^ffi^i"5 t^T'fe 
5o w<0»-&, is? b\si?X*6U ^7 
^-^A#V^^^b^^— ^ A^l (Bl3.(Of^Hlt 1/ 
0127^111^ of- ^ A*) tdctt), 01.4 fc*-fJ:5 

v/7 h j|/TS^W ij > y ht^I/O Mt" 
r(="H") ir^^^a-Xf-^Fp^HJt^ixS ± 5 Id 
1"5o ttt, ^7hUi^^^611 ^Fp="r^I/0 fit 

fcFpfcSrjnjrbT, ^^7 h»a%»*«raj»i-aj: 

[0 0 8 1 ] Ell 3 ^Of-^S^lHl^l31 Elf 
O31Wll]Kl0^bffi*$ti57 3 i-X7 sr -^T-fe5 3 tT 
y hcOil^m-§-FIN (= ZOn ~Z2n ) Sr, ^f^^y^y 

-^^asifci-aigK-efcSo ^nt4, mi 5^ 

[0 0 8 2] g] 1 4 Iw^i-J: 5 iw N i/7 hJg^#^-J4, 
f-^Aa^H^flfl^/hSv^ft^bJR^S/^ hjB^ 

131a{CjoV^T, — Xf — ^FIN t^; >- Mfi£:Jfc6fc 
b, P5#3ftS«Pbv^4fr&f r , 

t-ftlte. iH4^TtJ:?l^ v^7M/y^ 
^611 \zmm-lrZ>tzib<D7zL— Xf-^Fpt bT. 

[00 8 3] 11 6(i, ui 3<Di/ybfflfflm&\z3s\i 



(9) 



4SBS2'0 0 1 -2 7 3 7 8 7 



tfyftffi&X'jbZo - w ~C\ iX7 h \si?*#sn te, Ell 
2 <h ID^l^. ^rn^tltitt^ p y *.{&-§-FCLKt, FCLKc fc 
£ OiiEEfclBIbSixS h7^7r^ hTGi TG2 Sr 
^LT^^HTV^^y^ESgLAl , LA2 Id £ 9 

bX0R0~X0R2£^T«j&£KT^5 o r.^io»* 

132 SftS^e>^3 tfy h-T 5 — *SrFDA0—FDA2, 
ScDffi^^— * (Ell 3^<Dx~ ^FDO — FD2 ) &FDBO 
~FDB2-e^bTV^5 0 
[0 0 8 4] JlIE*D3IS132 twfc^T, SMfeKfliafn^ 

— HXORO^tt, M7a-Xr-^0 1 try bSFDAOt 

XORltrhi. i/7H/^?^7y.f[38LA2 (DXti J — 
K^-r— ^Fn^iTJ-t^tB^y— K^f-^FpCJ: 9»1 

7*~*<D 1 tf y h iFDAO^ASt fc fcHIUS7rL^Xr 

— * <D 2 tf y h S FDA1 # A 5 o S^fife WBiaft ^— h X0R2 
Iwtt, h7^7r^ hTG110UJAfci'9«»SJx5 
h7^7r^ hTG12Sr^LT, tta7a-Xf-# 
CO 2 tfy h SFDAl7&SA£ t t tHKlg7rL- X^— 

3 try-KBFDA2*SAS 0 

[0 0 8 5] Fp="(TOB#hiU h 7^7 7^- MG11, 
TG12^^:ix^n^-^T-fc 9 > «JSffi^lFDA0-FDA2^- : eco 
**»*feftj»afPy- SX0R0~X0R2£iIoT, FDBO-FD 
B2^/^^o WttfiMiSft^— HXORO-ett, FDAO, Fp£)V> 
-fix**— **^r oWptt. FDB0=TT*fc^ o wtUn^tL 
ts PJ**S*1* OBSptt, h7^7 7 y- MGllSrST 
FDAO*s«f±»f«*i: UT^^^teiStfeSfoy- hXORl^ 
AO, FDAlir^fn^t bnSo KTRHSlwUT, F P =T 
601/0 fcfi-TM^ y /yftS^ flli&Ufc3 ti'y h 

[0 0 8 6] ±ELfcJ:5K:* 
^Wttf^ hS:tT5fc»^*f ff -*l»»-3 try h<D 

^7h^t^sst^:^a^ ww^Aitirt-r 
a i/o «Hf ^#t^*&Jct>, i/o hffl 

J?^fc6^1JHI«HO*fttI/0 «»KJt-<T*ft< 
tSIim, 7-^7ha»<Df:ft(Dx!J7^ 

l/0»fti:»e)fi:-Stt5:i:# 
T-#*Ot\ »^nv?y^»«SDRAM^^'try hM?*J 

[0 0 8 7] *fc, ±E<o**»lfi-ett, ^ 

ftlt, 3 tTy hX^SiXSO — 7<^S^Sr«V^fc 
^ — ttfcn (ffi*0]E(D»«) Ify h-C*Stt*#* 

[0 0 8 8] ±lB^I6lfi»1fi^*3V^T. W:7n 

-X@Kt:§HWXp^7 S y^I07a-XS:ffit^ 
wirtt. I/O i^t e 7fSr/J^<t^±T^Tfc5c 



[0 0 8 9] EJl±5E-<fc± 5 ^±E«J6^«4^SWWa 
*S6ftfcJ:ixtf, ^ft*7^»f:ft^7-^i^7 

o 4H^-J:9^*v^>7 h»»»**rR«i-S^4:fcJ: 
9. I/O Hfi*Kii-t-5/7 h*J»<0fcfco»ft«^«o 

[oo9o] <mm&m>m 1 7 *sn.^ittM 

[0 0 9 1 ] 1 (switches) 

171 <D#AfB*3-=y h (I/O unit) fcAfflaft-S- (1/ 
0 number) Sr#^5fe«)Ott*^Aa»#*ft#igKS: 

*#*f**EIK (I/O numbering A) 181 *5±tf»2<D 
AffiA»*##E]K (I/O numbering B ) 182 £#oT 

[0 0 9 2] IP*), Hi 7^*3V^T, ^yir^TU-f 
(memory cell array) 172 te x il^<Z)ir/UT W 

^»I/0 line #1 ft, ±E^*yt/W7Wl8iOffi|T* 

So 

[00 9 3 ] «JljHl]Kl71 |i, JtE^—^ttl/O line # 
1 ^y^ey ^(tO^— *AU*«I/0 line #2 'irOSBWS 

9, HI 1 u^iMhIK 7 i:»0t^ o 

[0 0 9 4] Ti-^^if (analyzer) 173 te, ^7^^T 

«S#-^0-127 ^v^<ocd>>7 hJt^S^Srjfo^^ 
gt5W«) S:fto7a-X3||^ (fusel ) 174 CO^f— 
#K«C-C^>fy^*«flr-8-Sr«ffU «rE«ifc0JSl7 
1 wAffiJ^s/ K^StT^^^K^A^r 

So 

[0 0 9 5] ^1 <75 Aaa*#^-#-^-(sl^l81 tt x ^ 2 <D 

»o^Sratie-*-5*«) Srfto7=L-X*i (fuse2 ) 
HSWt'-^ irjt; DTI l cDAffi^S^-ASrffi^l-S t 

[0 0 9 6] m 2 roAtti*#*##[£l^l82 11, «J»Ih1 

gam fc£s*rft*4:afWttfc*aMfc» (awr-f-t 

-y^) , ^fcfi. «imiH]Kl7i irJ:«X«fftSt«:9Mfl 

[0 0 9 7] •fel'^^lalK (selector) 183 li, MIS 2 
<@<DAitt^#^-ft--§-lHlgl81,182 roffi^^A^U, 



(10) 



#M2 0 0 1 -2.7 3 7 8 7 



KB# (ft-§-TMp as#«tfcRtt) K:l43ll<75AHi7: 
#*ft*Eltti8i ©fBAfrafcU K 
B# (ffi-5-TMp *SStt^fig) KJ±»2 0Aia*#*H-4-lHl 
ggl82 G)tti2j«:aKU ^(DStRtiJTl (S& 1 ^Affi*# 
fAtfcliS2 0Affi*#fB) £r$J#liH]ggl71 <7)£-A 

So 

[0 0 9 8] mi 7 (Of— 9Wk*s? 

*5«t-5 (1) i8flfT****—KBS, (2) «HftiUISl7 

^ir-yy^, (3) «1»E1K171 i 53K#*tt;i£3£ 

[00 9 9] Ell 814, 01 7©f-?i|->7 hTb^S 

hS-§-#ttt&*:h/rv>3 0 rcD0iJ-CI4 s Ml (OA 
ffi^).####!HllSl81 (Dffi^J^-fe U;7* EK183 ld<t>3 

3T-fcSo 

[o i ool'rrotti^^D^roT^t^Mcs 

***s*tTSn. S-Afflaa-nj, h-ffi^ti?). 
[0 10 1] *XBlJJa=y HT'14, g#cDAtti7lS^- 

£>ivZ> 0 roerett. r-*-9>fifi73 ii^5'7Ht= 

[0102] 019 14. El 1 7 ©f-;?iil->7 hTLfilU 

5. r.W$§£\ El 1 8 Iw^LfciiStT^ir*^— Ktl^l 
C^^ey-feyi — <73T:7 T-TvJ -fnz ^fc 

[0 10 3] C<D!S$iJx^-t-y/u^~ KOIffCtt, « 
2 roAffl^#-§^t-^[HlKl82 (75fcb^)^-tr *[e]S§183 
K.fc*)51S*<*;h.. ±T«7>Ath*3--s/ h(7?Atti*#-§- 
5:. >>7 h##<7?fit« (075*6 3) =t 9 V^Tfc 

s-i ic§ss-rs„ 

[0 10 4] r^fST'. ^D^T^t^i^^ 
T^-7^ifl73 *»b^^f ix^^gSffi^-t LT->7 
=ia s $£?r£itfcB#» Atil73#-§-7)5- 1 W^TOAaiTl^. 

[0 10 5] 0 2 0*51:1*0 2 1 14. Si 1 7 n^—tHk 
>7 H3L«EB«D9IljH5lBi7i Id £ 5^#*ft^$r3SfJ«) 
fcff 5 3SiaT (±y ^v^^v'^^i^-r 

53SSiJ!i ^y^y^t- K) 2Si:ov^**<oif« 



[0106] 12 2 0 1 CD53lS!lT ^ir>*— KT 

(4, ^2<7?Affi**-§-#4-iHlKl82Wffl^J*s-feV>^!Hl 
8&183 fc,fc0»R£iv ,4tOXttiAa=j/ h<7>AH17D 

o 

[0 10 7] Lt*5ct« wOgliro&f&JT^-fe;*^— 

0, hff=0t)i9 s ^T<7)Atfci^3-= 

[0 10 8] 0 2 1 \Z7HTf(S2<D& l ®l7?±?.*:. 

— K-ei4, ±T©Atb**=y h<E>AW;t>#-S-£\ «>7 

[0 10 9] ^O^T% p<*U ^(OT^ir^^C, 
T-^7^-^173 *»6.->7ht*=l!W8ffSilfcl*. :£T 
<E>Afii;7j=-— y hroAttSM^UtfcS©-!?^ 4t» 
Atti*3.= y H"CJH#**.*«fii3ixa. w©»£\ 02 

[0 1 10] Elirolfi^Srlsmi-Sfcftfc^jfiUftrjSD 

Shift number<D^tr®^TT-(7? u i? y V [slS^fe^ ft < 

[0111] miwi 9, ^— *i&I/0 line #1 t AfcB 
J]7 t —*mi/0 line #2 (DSIfftxjg&WftJh. 3£fflT 

[0 112] K±RWUfc±5*»Wr^-fe^*— KS: 
35?l-t-5Bfc, iI^7*^**-m<DAttj;*j#-S-&« 

[0 1 13] M#a>#raSS*5£-ei4, ^J«lHlKSPro=frA 

&m7?±x*- mr±AHi*#-g-sr— 

*a.=.y Hc(flrB1»« (Am73#-^) %««9Mlt5^ 

^•fe^.-e- SfeiHSrff 5j6W^*v\ 

[oi 14] a*©»»*st-er±. %ffl7 9±**- K 

B*lwtt, iiST^ir7<.^-KWAai73#^iillHlB$rffl 



(11) 
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[0115] ETF, WliB LfcEl 1 9 7!;^EI 2 1 (OibfESr 

[ 0 1 1 6 ] El 2 214, #J&t£l8&171 C0#Affi^)3.--> 
^0^23 i:, Atti^x — *«ftI/0 lineC0R#*tt;ii&rfT5 

[0 1171 il-e, AttS*#^-teiHS18g23(4, iS*T 

5o >^ h¥iJ$E(H]?g24(4, AHB^x-^I/O li 

[0 1 1 8 ] El 2 3(4, El 2 2 ^co#Afcti^=-= y 1-22 
Ki:J3»t5 Atti*S**KSII§l!&23«r8i 9 ttS LT/tUT^ 

[0 119] r<DAm^#*teiH(HlKtt, ^M/v^a 
#231 ; 3 Ify hJnJ£»232 , 99F#4Ea£ISItt233 *5£tf 
y — y jf^ffi/*— (DNR ) 234 

5o n<OSx7hU^#23l tt, HI 1 6 Sr#HHL-C*W* 
h u-^^611 fcWKfc* ^MtiHi^p^ 
^.{t-g-FCLKt, FCLKc M.«fc 9 $ ft 5 h 7 7 

r ^ — MGl , TG2 S:^b-CKa***t-CVN5 7ty^lllB 
LAI , LA2 l£«fc9«Kfc£ftT^S. 

[0120] CCOi/^ h Uv?*#231 ft, El 1 6 Sr#BB 

^iMJOi-SttBrt^H* ^#5A;£>{f-^FIN S:{*#U tti 
^JFOUT^ LTifeOAffi^-y «*FIN t UTjH 

[0121] 3 try hft0|L»232 14, EH 1 6 MMRLT 
mI^Ufc3 try HJJD»«132 fctt^Tfcj****^**: 

9, 3ffl<o*^3(IgK'-S:fflv^T«*S^^-cv^5• 

T% S8a^5>0 3 Ify hOffiffix — *Sr(D0t,D0c), (Dl 

t.Dlc), (D2t,D2c) , 1 try M (*Tffitfy hLSB ) 

fflojDiicia*ottiiW4«±»f a»f*-# fc (Fin, Fl 
P ), 2 ^ v v effloin#igK^ffi*»*#T-tJf tH^T 5 - 

#£(F2n,F2p) % . SttftoMWSfcm*?*— # (AUi* 

«5c£ftfc3 fcTy KD7n.-Xx-#) £r(D00t,D0 
Oc), (DOlt, DOlc), (D02t,D02c) t*/TLtV^ 0 
[0 1 2 2] LSB JB<D2ni*le]KKtt, Tffi^ifra^A 

ft-g-FOftW * INV1K: i 0 SGSitfcft-i-i: >^ b 
Uv?;*#231 (^)7 y ^"ElBLA2 0>A2» / — K^f- #Fn 

tta^ffl^-^Ol try hB(DOt.D0c) #A 

[0123] 2 try Hffl^*D»HKtwtt, ±1ELSB ffl 



02 tT y h @ (Dlt.Dlc) ^A*i"5 0 
[0 12 4] 3 tTy hB (*_bffitTy hMSB ) ffl<75Jn3ff 
DBCtt, iE2 try MffloJra3lEI»<D«f±Jfffl*fB 

-5§-F2p tUS^m^y^— #03 try h g (D2t,D2c) ^ 
A^i"5o 

[0 1 2 5] JclE3 try hJn@^232 <D Ititlin -^(DOOt, 
DOOc) ~(D02t,D02c) ttu 5/7H/^#231 Hi5A 

ifctK ItJlBm^FIN ^'L'T-fe5*bli> Tffi^Atti 

w^Affi^#-^^*^i-m^ft-g-(DO0t,DO 
Oc) ~(D02t,D02c) fi, ^lOAtBM^OtSritt^A 

[0126] iRF*eSllHlB233 ft, WE«F*«-BfO 
'7hUv ? ^#231 <7)7 y^ElBLA2^ffl^)y — KOf- 
#Fpt^A^i"5 / 7^- hNRG2t s Z<D S T *f— hNR 
G2<OfUA3JSA*-r5>f #INV2t^b* 9 , r <D^f 

i/s<- * inv2(d mjjm^FEt (sn^ae^tst-rsm*) 

!4±ffioAtB^^^y h^«F»«»F0fc L~cm;*>£*x5 
y-y^y^y^-KRSisiB (dnr ) 234 \z 

^^-f^m^-FEt ^"L" t?fe^AHi*=.^y htt, *T 

^OAffiA^^ y hOAffi^S^- 1 -e*>5 r Sr« 

[0 12 7] y-!J ^^^^^^~KS3:*I1IB (DNR ) 
234 tt, tftE*^«E*.S:*-rS«^FEt 1 5fi*Jft^N0RD 
n *SA*i-5^^Ky— hNAG t , rco-y-^ hNA 
G oaj^A^I-S-f ^<—#INV3i:^b*9. r<o>r 
^-#INV3CDtli^^Mf^FEtxt^oTv'*7 h^J^lnl^ 
24lCffi*^tV^ 0 

[01 28] 024 tt, 1222 ^co#AaB^^- y h22 
{z&tfZisy hn)£BIIS24«:noUUTAf(cnftlBB0ll 

[0 12 9] :^>>7 h*iJ^lH3Bl4, AHiMf- iX^ 

^£D|±l^{5-^i:E12 3(OAffi*##teiHlllB^b^fS-S- 
FEt(FEtx ) tfSA*£*V*/ 7^- hNRG k^bftS. 
[0130] _bISAI±i^#-§- • >7 h#^-itftl£lBl^ 

Hr — # fo (DOOt, DOOc) — (D02t,D02c) = (FDOtn, FDO 
cn) — (FD2tn, FD2cn) ^oiagll 7 *><DT -J"V>f if 173 
^ibiX^ ht^ffishift status S:«t>i-v^ 7 hit^#^H 
-^-ZOn -Z2n = (Zn<0:2> ) ^A^$Jx5 0 ^rLT, ± 
f&f@}fix — #{§-5§-(FD0t,FD0c) — (FD2t,FD2c) i'>7b 
«^#-&«*Z0n ~Z2n Sr*»jStTy hftKltttbT-t 

hNRG . TlsYtf— HANG , ^> K^*— hNAG lU^n 
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mOn ~Z2n l4Affi7J#^£SfrriS*i7 f -*ff -§-(FD0 
tn.FDOcn) ~ (FD2tn, FD2cn) t */Mttfc <f-§- 
FEtxt ^SfO^t bn, Affi7J#-5§-= >7 f-S-Sg-^Al 

[0131] rco J; b fttbtf^.*: 0> 02 2 O^XttJ^J 

Ifc-TSAtiJ^^S' h^T*tiV7 hfWm-S§-Sn=" 

i\ ^n^ftroAHJA^-y H;:ov^fi->:7 vmmm 
HO 

[0 13 2] ±ISUfclll2 2-EI2 4<75[n]?gl;::}=;^-C, 

*5-7LZ>m'&te.. 02 3*tc^LfcAffi^#-§-i|S£[H]?& 
tciolt 5 Tfitco if - ^WA[li^== y h I- Affi*#^-/!> 5 
^ ^ bnfc r b ZmTft^m^rFO t 3£f&Kf -^NORDn t tc 

[0 13 3] gpt,, (->7 h) $r«^!){r-t-?,3S 

t N 12)2 2^(7>^T<DAi±1^3.= s/ h22WAUi*#-§-«5 
j£lE]gg23T*l4, EJ 2 3 t^oy — U tf^yisi/^— KIRS: 
(DNR ) 234 Ottl^f^-FEtx (Affi^#^-= - 1 £ 

El 2 2"=f©^T(OAtt3^3-=s/ b22CD->-7 K*J^Ih1SS24 
T-li, Affi^#^- >=->7 h#^(OP^J&:iLft< ft 

r<Ogg, 3 tfy hOlEi^-^CDfiEtt^ig^^V^ ft 

Kir^-T5fc«)lz»i, ^jT^-fe;*^- KKA 
5^ti^W^flg> IP*>, 3£$!l{f-$§-N0RDn £r"H" fc-TSfcr 

[0 1 3 4] H&ft, (->7 S) Sr^TW^itri- 

OA^m-^-FIN t LIT ZAtlirZt, ftTteWAiti 
*):3.= y h ^ t,S« t TffSt 5 A^#t = - 1 Sr* 
t>-T«#-FEt tt'H' (te^flg) Kft«9. Atii7J#-S§-= 
Oirft^o $^>(c, 3S5$ijT?-fc*^- K^^fi, El 17 
tfOTi-7^1fl73 h#-§-5r^l-0tw 
-T5IH1S& (EI^Hbr) ^rftffli-2)„ El 2 2 

<p(D±X(DAmi)^~y h22<Dis? h^J^(H]K24T-|±, 
tt©*7A7 Kl^^CA— c73T^-fe^.JC*JV^TAti3^)# 
^>=->7hff«L, tt!7J{f^-Sn (4^t*^^S:=ff 

pi? i-Jt^i"?). ftfc\ ±iEbfc^fijr^-fex^- K 
f&JT^-fe*^- K^AS^i:j£ro^«l, BP*>, *T& 
ttifev-7 h#-§-Sr^lzOI^-t-?)[HlS (El^-tH*) £ 

tuat-r^rf iv^ r<D^, ftTffi«oAm7j^-=i/ 

A^m-^-FIN Sr*L' Ici-^t. Affl73#-§-3rf£-o*t>T 
<£?)AiiS;fr^-=y h^T-A^ft-^-FIN iS'L' CIS. 



[0135] ft3b\ JSAJbtft^ Lfc £ ? ftSSfB^e- KW^ 
Sldib^T, Affi*)#-§-«Ei£[H]Sg23fc->7 h¥ij;£[H]824 
irWroiEilftlc:, AMA#4§-=- 1 fc*fc>i-l|ffl<D{g4§-ji} 
*s#4Ltv^. ^nii, ~s? h&WvmmK 3 try 

hf- i?T-«t3i-w £ WT'# 5±PS<D8ii>9 Sr^T^o 
TLioti^A^T'S)!), Aai^l#-§-=- 1 *mt>ir 

#ffi^fflV^«m(4£^-Cft< ft5. BP*,, SiSiJT^ 

#^<Dffii£&l~6±:i-*Ui,fci,\ Att57J#^-= 0 S:^ 
TiDI/O unit(CfiJi9^Ttl-li, ^T<Dfg^*|E^tt#^){^ 
ft 9\ [H«lcAtli73#^= 7 -e^-CO.SR#«*.H:«ISb t 

ft So 

[0136] KUilftBJ Lfc^jT'tt, 3S$ijT^-fe^^e- K 

#Afctl^^-= y h \m.%T K.W© AtB*#-9-. 

Sr3S$!lft-§-N0RDn SrffiV>Tfflffl) bT*3 «J . teiH 

Tv^?, <> 

[0 13 7] JtlSirliiS?^. ilfifTtJ'-t^*— 

IP*>, 0lJ;tKfEl2 5Jw^-TJ:9ft«^twJ:9 % El 2 3 4" 
tr^bfcilS-T^-fe^^e— KwAffi^JS-i-tei&llK&ffl 
V^T&f&iJT^ir ;*.•=&— K^WAttl^#-§-S:acferte2IU 

[0 13 8] ft*3. El 2 5<D(Hl^{r*DV^-Cli, ^$!|T^ 

•J, K0Sg251 A^mt^Hi^tu^!? 

0K252 T-®^$-fr, *©a«m*S:Am*#*f+-^lHl 
S& (I/O numbering ) 253 LTAffiAt^Sr^ff 

*«-e#5. ft*s. eii 7* tm-n$\ztim-$m-&tf 

[0 13 9] El 2 5»w^bfcflf^»-J;H»f, El 2 2 IC^: 
Lfc i 9 ftSSSiJT^ir^^- KSr^i-SSMHW-gWRDn 
Sr, #AfcH^^--y h22£rBVTE»1-5i&gl4ft< ft 
5 0 ^ bl'> KairaEflsi-aflr-S-FEtxissaiBr^-fe^* 

[0 14 0] ft*5. **MI±, ±IEtfci9ftDRAM^fiS 
?>ttSwtft<, SRAM, EEPROM^WteW^ff>^E- U \Z 
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[0141] 

So 

[0 14 2] **W0)^8HttE«»«^J:ixHt, 
[SI ]'**!BO»i»lll ^«5DRAMO«jS:S:ffiBfrW 

[02] mi*<o**y±&Ti'j<Dmj&&&&tto\z7F 

[03] 0 l ^(D^/i'^yi'?^®&\^&rt%"r--*B 
[04] 01 f(Dl^@Sw- «Sr*i"I3«SH. 

[05 ] "13 4 wa^niB^iaitbixTv^s^n:— x*?- 
[0 6] 0 1 ^<n*/-7 vw&mT&n— m^^-ty* 

[0 7] 0 6t^>7 h^#-§-{5M$[a]S&tf>— «*r*i" 

lH]Sg0o 

[0 8] 0 6 'p^J^ElBo— #J3r^i-[E]Sg0 o 

10 9] 0 1 ^a)?*— ^Hv^ hisiBasss^ajufflov' 

^®B^ bT«tfiS;SixfeWS:^i"lH]KEIo 
[010] ilf^f- #Wk*s7 MH»3&««#ii*««> 

[01 1] 06(7)^7 hftU^lHlK^^^Jl Jr/TtT'n 

[01 2] 01 1 tt><Dis7 h isi/X#<D— #J§:^H-tI]S& 
0 O 

[01 3] @6^i/7 hMffl9BoK^M2 ?r^i-^D 
[014] 013 h u^^^l:feSft^t^f 

[01 5] 01 3 *<£>x — *ffitkE]gS<Z>— 09Sr5*1-igB 

0o 

[016] 01 3<Dis7 h»JW@Ko l f£#co— #J£:^ 
i-l°3K0o 



[017] #3§PJ|0|gi£3#fSl ^«5DRAMlw*3V^T8fcS 
ft|:7^tmf^h^K (SSJT^-fe^-K) 
[018] 01 7<7)f- hTCSlHlK^ii^T^ 
[0191017 (Ox— $Ws7 H3C*EIBo«HftiaiS 

[02 0] 0 1 7 (Dr-!?jtl>'7 hJCSElK^^Uftlllte 

a 

[021] 017 <n<T — $U*s7 hTCSHlK^SHftlllK 

k away ^^^5/*— k) <B»«^«8**iitt& 

0o 

[0 2 2] 01 i<o*f— *Wy7 YlLWW^<r>^Sm^ 

[02 3] 0 2 2 hOXIB*f*fi 
iJIElK^— 0!IS:^-MHlteBlo 
[02 4] 0 2 2f^AffiA«^kv'7 M*!|j£@] 

[025J017 9tik*/7 hTCSlHlKowSlCElS 
K (Sfeffiy ^y^y^-K) UTifiST^ir^^- 

[02 6] ^*ODRAM{^^^ey fdKltbttfc*7"A5L« 
[02 7] 02 6 *<D;fr 7 ASSESS £ Ufr#i'> 
y ^ Ho 

[02 8] 02 1 <D"T—$Wk*s7 h7uKl£]E§£>x— 

[02 9] 0 2 SCD^r—fm^? hftftlElKl-Sfcf&JT* 

[03 0] 0 2 8 0r-^«'>7 h%g®&U:&fMT^ 

fc** 5>h5i*Ott^«8rStyD^ * 0 O 
[^OK?gi 
171 •••■gJ^lHlK (switches) , 

173 •'T±=74 if (analyzer) „ 

174 -7a- XM=f- (fusel ) . 

175 • (fuse2 ) , 
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181 -JBlcOAttl*#*##iaB (I/O numbering A 
) . 

182 •»*2 0AUa»*##ElB (I/O numbering B 

[Ell ] 



) , 

183 -irU^^lHlK (selector) (Sf-ffi^jSRH 

K) c 

[1212] 



Add- 



7VH 
a' 7 7r 



O 
•3 



& 

i>JTsT 



1a 



SDQO- 
DQO 



J - 



DQ2 



RDO 



10' 



RD1 ... 
-RD2 



DQ127 
-SDQ1 



-RD127 



6 0 



tor 



Z0-Z2 



~7 



I/OO 1/02 1/0127 
l/Ol 



DQ 



DO 



1 < 



WL 
WL 
WL 



BL BL 



2^ 



C5L3 — 
CSL2 — 
CSL1 — 
CSLO — |£ 



S/A S/A 



BL BL BL BL 



S/A S/A S/A S/A 



BL BL ^MC 

4" 



BL *K 



S/A S/A 



I 



II 5] 



103] 



DOlO 



, CCJ 1 , 

R^-VxS,???!.]*? 1 3 002 DQ3 



col 2 



I/O No. 



cod 1 coi2 
coO 



DQ4 DQ5 



DQ127 



3 t 



127 



1 orO- 



131a 



y 



131 



— FIN 
131b 



FOLK 
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#M2 001-2 7. 378 7. 



[H4] 



CA<02>— 



1 



YFt<0:7) 
YFc<0;7) 



me] 



10 

J 




»7A7 Kb* — - 


0 


1 


2 


3 


4 


S 


6 


7 






F00 


FD1 


F02 


F03 


F04 


FD5 


F06 


F07 




Z1 — - 


F10 


F11 


F12 


F13 


F14 


F15 


FIB 


F17 




[ = — 


F20 


F21 


F22 


F23 


F24 


F25 


F26 


F27 



FCLRn 



FSETn 



im7 ] 




SLn SRn 

T I I 



20n . 
21n. 
Z2n. 



SLn SRn 



FDOn 
r-FD2n 



0 —61 



62 

L 



SLn SRn 

i_L 



FDOn 
~-FD2n 



—61 



fl/OO] 



[Hi 4] 



FDOn 
-FD2n 



J— 61 



[UOZl 



[Ell 8] 





M30 


1/01 


1/02 


1/03 


1/04 


1/05 


1/06 


1/07 


I/OB 




0 


1 


2 


2 


2 


S 


3 


4 


4 


v7 hU^^i(Fp) 


0 


1 


1 


0 


0 


1 


0 


1 


0 



sfttrt numbers 



173a 


•SHIFT 




analyzer 


switch status >. 


181a 




I/O 




numbering 





:2:2;3: 
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[08] 



[0 9] 



Gil 




FDOtn 
ZDn 



AL 



62 



G12 



G17 



FDUn- 
21n - 
FD1cn- 



G13 

3> 



BLO 
BL1 



Q14 



FD2tn- 

22n - 
F02cn- 



5L> 

G1S 



CLO 



CL1 



[010] 



i/om 



i/ou-1 



[Ell 7] 



i74--[^rj=5 




/ 




G18 



8W 




WDi-1 



WDi 



BR 



SLn- 




RDI-1 



SLn 

(SRn) SRn- 



SLn- 
RDi — 



SRn- 



91 




I/OH 



91 



"I/Oi 



* 1/0*1 



1 2] 



611 



FCLKt 



x 

— D 



WDk-1 



— Q-t^™ 0 




FIN1 



RN2 



memory cell 



rrn 

D/Q line 
Hit 



182 183 ) 



^ =£1 switches 

lj ITIPWT 



-172 



-171 
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[011] 



9 



SLn SRn 



62 



SLn SRn 



C 



ZOn- 
21n. 
Z2n. 



^FDGn 
'FD2n 



V7h 



^611 



[1/0125] 



62 



>FD0n 
_--FD2n 



h /t- 
^61 



S11 



SLn SRn 

_1_L 



p/0126) 



"Troon 



^7 h 

us;** 



FD2n 



^611 



IW3127] 



^610 



[Si 3] 



FD0—FD2 



132 



FD0—FD2 



FDD— FD2 



>7 h 



^611 



[I/0124] 



132 



Fp 



^611 



132 



FDD-—FD2 



>7 K 



NJ11 



132 



*>7 h 



fl/0125] 



0/O126] 



FCLK 
P/01Z71 



131 

_1_ 



- FIN 



[Ell 9] 



[02 0] 




171 



shift number»l 



analyzer —.1 73 



Do SHJFTf 



test 
mode 



IZZ^ nimbering 
1B2 J 




0:0:0:0:0:0:0:0 i/i 

rrrntm; 



12 1] 



[122 2] 



173- 



182- 



3 , i 111,1,1,1 Ij 

pffl number*! K \ | TXlJTTffi 
I/O njrnbeflnflj [I jlU/ 

^Trrrrr^ 



171 



"Pttl/D unit 



FCLK, FIN Cj> 



DO unit 



DO0~tX>2^B cj> E^DOO— DQ2.FB 

DO0-DO2.FB C^> D00-DO2.FEtx C*> DO0-DO2.FB 
NORDnC^ ALiifl*^ E^NORDn 



22 



22 



T 



±tt3/ D unit 



c£>FCLK.FOUT 



"23 



22 
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1 6] 



12 4] 



132 



FDA2> 



FDA1 > 



Fp> 



FDAO > 



XOR2 
FgB2 




FDBO 



I rVn 1 ~" 

-£H fin 



T ^ T\ T\ 

iL { TQ2 1 1- TGI 



LA2 TQ2 W1 

611 



FClKc 




(DOOt) 
FDOtn 

ZDrv 
FDOcn 
(DOOc) 



[02 7 ] 



CA 



ft 

__, 1 

I fuse f=£ « 
29 




ahm number— 4 
■SHIFT 
4 and overt* 



, I/O Una #2 
26a IfMttt 



[02 3] 



232 S 



NRQ1 



D2t>- 



2> 



-D02I 
-D02c 



Dlt>-L-jr3T> » 



P2p 



-F2n 



FO 



— ni>J 

mvi f r-L-^m^Fip 

rl— -^7 r NRQ2 1 



-DOIt 
-DOlc 



MNV2 



-DOOt 
-DOOc 
-FEt 




FC4JU 



T G2 u(i TG 1 



^ INV3 



FCLKc 





234 



231 
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[02 5] 



12 6] 



174--[ 



fusel 



252 



-172 




8wiich status 



-27 




8] 



[B291 




analyzer I 
shift numbar=1 1 ( 

r shift status 



Dorrt SHIFT! 



JsFS 



lift numbered 



test model 



! VQ 1 



i -1 i -1 1 6 : 0 i 1 ! 2 ! 2 : 3 ! / ! 

Ttf$rn 



26 



13 0] 



shift numbefol 



Do SHIFTI 




F* — 5B018 

5B024 
5L106 



GA03 GA06 KA16 MA06 NA02 
NA03 NA06 PA01 PA03 QA13 
RA11 

AA1 5 BA15 BA29 CA07 CA17 
AA01 AA15 CC12 CC13 CC17 
GG03 



